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(71) We, CAL-WOOD DOOR, a cor- 
poration organised and existing under the laws 
of the State of California, United States of 
America, of 101 Transport Avenue, Rohnert 

5 Park, California 94928, United States of 
America, do hereby declare the invention, for 
which we pray that a patent may be granted to 
us, and the method by which it is to be per- 
formed, to be particularly described in and 

10 by the following statement: — 

This invention relates to the construction of 
a solid board, such as a door, and more specific- 
ally to a fire rated door formed of a solid core 
and wooden strips attached around its edges. 

15 Typical present solid door construction in- 
clude three basic components: a core, wood 
edges attached around the core (the vertical 
edges being referred to as stiles and the hori- 
zontal edges as rails), and this facing material 

20 covering both sides of die door for its appear- 
ance. A principal factor taken into account in 
choosing the materials for the core and the 
wooden edges, and also for determining the 
thickness of the wooden edges, is the fire rating 

25 desired for the door. Building codes require 
that doors to be installed in certain building 
positions need to have a particular fire rating 
that is measured in time, such as a 20 minute 
door, or a 45 minute, one hour or one and a 

30 half hour door. Doors are given a fire rating 
in accordance with a standard test specification. 
A leading test is ASTM E— 152 (1976). Others 
are UL 10 (b) (1974), NFPA 252 (1972) and 
UBC 43—2 (1973), all similar to the ASTM 

35 test. In conducting such tests, doors are 
mounted in an opening of a fireproof wall and 
then exposed on one side to a predetermined 
time-temperature rise. The time that a door 
can withstand the heat before it is penetrated 

40 by burning determines its fire rating. 

Fire door core materials commonly used at 
the present time include untreated wood or 
particle board for doors of a low fire rating, 
such as 20 minutes, or a particle board treated 

45 with a fire retardant or a mineral core for 
doors of the higher fire rating, such as 45 
minutes or more. A one hour rated mineral 



door core is presendy commercially available 
from the Gypsum Division of the Georgia- 
Pacific Corporation. 50 

Wood stiles and rails are attached to die core 
edges by an appropriate adhesive, usually by 
the door manufacturer, in order to provide 
edges that will hold wood screws used by the 
purchaser of the door to mount normal hard- 55 
ware thereon, such as hinges and door latching 
mechanisms. Presendy available doors use solid 
wood stiles and rails which have been treated 
with a fire retardant, often in a salt form. 
Hemlock and maple are popularly used wood go 
species for door stiles and rails. 

As the desired fire rating of the door goes 
up to 45 minutes or more, the stiles and rails 
must be made very narrow. The reason for 
this is that such fire retardant treated solid . 65 
wood material cannot withstand the heat of a 
standard fire test for such long periods of time 
without being penetrated by burning. There- 
fore, the stiles and top rail are made at least 
as narrow as the door stop" on a frame on 70 
which the door is to be mounted during the 
fire test. The standard fire tests identified above 
test for fire penetration during the test period 
of only the door portion between door stops. 
That is, penetration of the door edges behind 75 
the door stops does not disqualify the door; 
it passes the test anyway because no penetra- 
tion is visible. The door core is made to over- 
lap the door stops. Typical dimensions for 
such a long fire rated door are stiles of 3 /4 inch 80 
width, a top rail of 5/8 inch width and a 
bottom rail of 1 1/4 inch width. 

Such a narrow stile, necessitated by the 
desired fire rating of the door, has low resist- 
ance to splitting along its grain and a low 85 
ability to hold wood screws and the core 
material provides no screw holding power. 

Commercially available doors of all types 
are listed in manufacturers' product catalogues 
accumulated in "Sweet's Catalog File: Archi- 90 
tectural Products for General Building", Vol- 
ume 5, Section 8.3 (1977), published by the 
McGraw-Hill Information Systems Company 
and widely used by architects. 
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It is an object of the present invention to 
provide an improved solid board, such as a 
door, having a high fire rating but, with more 
substantial wooden edges for better resisting 
5 wood screw withdrawal and splitting than 
present doors of an equivalent fire rating. 

According to the invention, there is provided 
a solid board such as a door comprising a sheet 
of fire resisting core material in which at least 
10 some of the edges, particuluarly the stiles in 
the case of a door, have been made of laminated 
strips of solid pressed wood fibrous sheet 
material having a fire retardant additive 
therein. 

15 These laminated strips forming for example 
the stiles of a door are installed such that the 
surfaces between the laminated sheets of 
material are made parallel to the core edge 
surfaces in order to maximize screw holding 

20 ability and split resistors. The laminations of 
the rails of a door, on the other hand, may be 
oriented either parallel or perpendicular to the 
core edge depending on the direction of screw 
attachments. 

25 The principal advantage of such a construc- 
tion in respect of a door is that for a given 
door core material, the stiles and rails may be 
made thicker than existing solid wood edges 
so that hardware may be more securely 
30 attached, even after allowing fox some trimming 
of the edge thickness on the site by the person 
installing the door, all while maintaining a high 
fire rating of the overall door construction of 
45 minutes or more. 
35 Sheet material of the type used for the edges 
of the improved door construction is com- 
mercially available, its intended purpose being 
to prevent flame spread along the surface of the 
material when installed as wall paneling in 
40 buildings and mobile homes. But we have 
found that such material has improved fire 
penetration characteristics as well and is advan- 
tageously used for fire door edges. Although 
there is presently considerable development 
45 effort going into improving fire door cores, no 
attention appears to have been directed toward 
improving the wood door edges because, it has 
been believed prior to the present invention, 
that presently used fire retardant salt treated 
50 solid wood edges is all that can be done with 
the prospect of any significant improvement. 

It has also been found that the screw holding 
power of the improved door edges is extremely 
good relative to that of the fire retardant salt 
55 treated solid wood, even through the holding 
power of a single sheet of such pressed wood 
material is inferior. Salt treated wood has a 
further disadvantage of having density varia- 
tions which make its screw holding ability and 
60 salt fire retardant content vary throughout the 
wood. Thus, door hardware can be securely 
attached to uniform density door edges of a 
door according to the present invention. 
The invention will now be described by way 



of example, with reference to the accompanying 65 
drawings, in which: 

Figure 1 shows a door according to the inven- 
tion, its facing partially cut away; 

Figure 2 is a section of the door of Figure 1 
taken along the line 2—2 thereof; and, 70 

Figure 3 illustrates the steps of manufactur- 
ing the edges of the door of Figures 1 and 2. 

The fire door illustrated in Figures 1 and 2 
comprises three main components. Most of the 
door is formed of a core material 11 in a rect- 75 
angular shape, the first component. Of course, 
for unusual shaped doors, the core material 11 
would take on some other shape. The core 11 
is usually of a uniform thickness, although it 
does not have to be for special effects, and has an 
its major opposing surface areas terminate in 
edges which are themselves planar and perpen- 
dicular to the major surface planes of the 
core 11. 

The core 11 may be one continuous, homo- 115 
geneous piece throughout, or it may consist of 
a plurality of pieces, usually around one foot 
or so square, arranged to fill the entire core 
area within the door. A preferred core material 
for a high fire rating door is a preformed homo- 90 
geneous mineral slab made up of a combina- 
tion of fiber glass, gypsum, calcium silicate and 
other fire resistive materials. An example of 
such a core is the one manufactured by the 
Georgia-Pacific Company and referred to 95 
above. Alternatively, the core may be formed 
of a combination of wood particles, fire resistive 
or retardant additives, and adhesive preformed 
into slabs. Mineral cores or fire treated par- 
ticle board are generally used for the higher 100 
fire rating doors, such as 45 minute and one 
hour doors, while untreated wood product cores 
are generally used for fire doors of lesser 
ratings, such as those having a 20 minute fire 
rating. Of course, other core materials are 105 
suitable so long as they are solid and have 
equivalent fire resistive characteristics. 

The second main door component is its 
edges. Wood edges are attached by an appro- 
priate adhesive to the four edges of the core 110 
11 in the form of stiles 13 and 15, top rail 17 
and bottom rail 19. Solid wood edges are 
generally used in existing doors to permit trim- 
ming the sides of the door on the construction 
site during the installation of the door and also 115 
to provide a material for holding door hard- 
ware by means of screws. But the material used 
in the door illustrated in Figures 1 and 2 is 
different from the usual solid wood, fire 
retardant impregnated door edges. The stiles 120 
13 and 15 and the top rail 17 are each con- 
structed of a plurality of laminated sheets of 
uniformly thick pressed wood fibre material 
and a non-salt fire retardant is added thereto 
during its manufacture. 125 

Wood fibre sheets are formed by subjecting 
wood chips' to either pressurized steam or a 
chemical bath to break the wood down into its 
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individual fibres in the form of a wet slurry. 
This wet slurry is then reformed by spreading 
onto an open screened surface mat where it is 
subjected to pressure and heat. A natural 

5 chemical component of wood then flows to hold 
the wood fibres together in its new form. A fire 
retardant material is conveniently added during 
the manufacturing process while the fibres are 
still in a wet slurry in a manner to result in the 

10 material being dispersed throughout the result- 
ing wood product substantially uniformly. The 
fire retardant material may alternately be im- 
pregnated into the individual fibres themselves. 
An aluminium compound, such as alumina, 

15 aluminium hydroxide or aluminium silicate is 
a common fire retardant Boron compounds are 
also known fire retardants and can be used. 

A commercially available wood fibre board 
which is satisfactory for this application is one 

20 sold under a "Flame Test" panel brand by the 
Masonite Corporation. This material is obtained 
in wall panel sheets of typical thickness of 
0.245 inch, with a specific gravity typically of 
1.10, and includes an aluminium compound 

25 as a fire retardant in the proportion of approxi- 
mately 35% of its weight. Although this 
material is designed to. prevent flame spread 
along the surface of wood paneling in order to 
meet new mobile home fire retardant code 

30 standards, it has also been found to be a good 
material to prevent fire penetration. 

The stiles 13 and 15 and top rail 17 are 
preferably made with such commercially avail- 
able material in a manner illustrated in Figure 

35 3. A number of sheets of the wood pressed 
fibre material, such as the sheet 21, are glued 
together to form a composite structure 23. Each 
of the sheets is of substantially a uniform 
thickness, is flat and is of a uniform density. 

40 They are sanded or planed on each side to 
provide smooth surfaces to receive adhesive. Up 
to seven layers of nominally 1/4 inch thick 
sheet material are glued together depending 
upon how wide the door edges are to be, five 

45 sheets being illustrated herein for a typical fire 
door application. The edges 13, 15 and 17 of 
Figure 1 are thus approximately 1 1/4 inch 
wide. This is in excess of the width of the 
typical door jamb stop for which the door is 

50 designed to be used. 

In forming the composite pressed wood 
material 23, every other layer receives an 
application of wet glue on each side. The 
alternate pieces are dry. The layers are then 

55 built up by alternately laying down dry and 
wet glued pieces until the desired number of 
layers are in the uncured board. The combina- 
tion is then subjected in a press to pressure for 
a time until the glue is cured. After the ad- 

60 hesive cure becomes complete, the individual 
cured laminated boards 23 (Figure 3), are cut 
into narrow strips, such as the strip 25, for 
installation as a stile or rail as part of a finished 
door. 

65 The edge material 25 (Figure 3) is installed 



on the edge of the core 11 of the door of the 
type illustrated in Figure 1 in a manner that 
the glued together surfaces are parallel to the 
edge surface of the core 11 to which it is 
attached by an appropriate adhesive. This 70 
orientation provides the maximum screw hold- 
ing surface at the edge of the finished door. 
The fire retardant capabilities of the wood 
edges made according to this technique depends 
upon the thickness of the edge, usually the same 75 
as the uniform thickness of the core material 
11, and the amount of and type of fire retard- 
ant that has been added to the pressed fibre- 
board during its manufacture. 

A door is given a fire rating according to 80 
standard tests by watching how long it takes 
for the fire on one side of the door to, penetrate 
in the form of holes either at the core or around 
the edge material. A 45 minute or one-hour 
rating according to such tests has been obtained 85 
with the aforementioned Masonite material 
that is formed of five layers in width and a 
thickness of 1& inches to match the mineral 
core thickness. The use of an aluminium com- 
pound as a fire retardant in an amount of 90 
excess of about 30% or the weight of pressed 
fibrous material having an overall specific 
gravity of about 1.10 appears to be satisfactory 
for such doors. 

The bottom rail 19 may be of the same 95 
laminated material but it is not as critical since 
the bottom of a door does not receive the same 
intense heat either in the fire tests or in an 
actual fire as does the top rail 17 or the upper 
portions of the stiles 13 and 15. If the lami- 100 
nated sheet pressed wood fibre material is not. 
used for the bottom rail 19, a standard solid 
wood with a fire retardant impregnated therein 
is used. 

The third major component of the door being 105 
described is a facing material" illustrated as face 
sheets 27 and 29. These sheets are attached to 
the core 11 and the continuous surface thereof 
formed by the edges 13, 15, 17 and 19 by an 
adhesive under pressure. The face sheets 27 and 1 10 
29 are typically only 1/8 inch thick to form 
a composite door having an overall thickness 
of 1 3/4 inch when used with typical edge and 
core thicknesses of J inch. The facing sheets 27 
and 29 provide an overall covering of the door 115 
faces principally for good aesthetics. 

Pressed fibreboard characteristically resists 
splitting because it does not have a grain; 
rather, the wood fibres are oriented in a random 
manner rather than being aligned to form a 120 
grain as is the case in natural solid wood. But 
since the fibreboard can be made to have a 
density greater than that of wood, there is the 
advantage, if the specific gravity of fibreboard 
is in excess of 0.80, that the laminated formed 125 
door edges have a screw holding power signifi- 
cantly in excess of that of ordinary solid wood 
that is presently being used for door edges. 

Referring to Figure 2, a full mortise hinge 
31 is schematically illustrated having one leaf 130 
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33 attached to a door edge according to the 
present invention with screws shown in dotted 
outline in accordance with normal techniques. 
A second leaf 35 of the. hinge 31 is attached 
5 by screws shown in dotted outline to a door 
jamb that is part of a wall 37, the door jamb 
including a door stop 39 as well The stile 15 
is also shown schematically with a standard 
lock front 41 (part of a full lock set, the remain- 

10 ing elements not being shown), held to the stile 
15 by a screw shown in dotted outline. A wall 
43 includes a strike plate 45 attached to the 
door jamb for accepting a lock bolt 47. The 
door jamb on the wall 43 also has a door stop 

15 49. Because the stiles 13 and 15 can be made 
thicker with the improved construction of the 
present invention than are stiles of presently 
available fire doors of long fire rating, there is 
plenty of edge wood to hold adequately sized 

20 wood screws along with the hardware attached 
to the door, even after the door is trimmed 
somewhat and the hardware mortised (recessed) 
into the wood edge according to common prac- 
tice. Other hardware may be attached as 

25 desired. 

The reason why the stiles and top rail of 
present doors are of a long fire rating, such 
as 45 minute or one hour doors are made so 
thin, generally 3/4 inch or less, can be seen 

30 from Figure 2. In order to pass the standard 
fire rating tests conducted with a door hung 
in a typical manner, the wood edges, because 
they cannot resist penetration by the heat and 
fire for the rated length of time, must be hidden 

35 behind the door stops 39 and 49. That is, the 
core material 11 that has the required fire 
rating is caused to overlap the door stops by 
making the wood edges extremely thin. The 
door constructed according to the present 

40 invention, on the other hand, need not rely 
upon the door stops for fire retardant proper- 
ties, and thus the core material 11 does not 
need to extend so far as to overlap the door 
jambs. The thicker stiles and rails permit more 

45 material for secure wood screw holding and 
gives greater flexibility to those installing the 
doors by having excess material which may be 
removed from the edge for exact on-site fitting 
of the door to a particular application. 

50 WHAT WE CLAIM IS:— 

1. A solid board comprising a sheet of fire 
resisting core material having a perimeter which 
is faced with wood strip material attached to 
at least a portion of the edge, the wood strip 

55 material being formed of a plurality of layers 
of solid pressed wood fibrous sheet material 
firmly adhered to one another with the adhering 
surfaces being oriented parallel to the edge 
surface to which the wood strip is attached, 

60 the solid pressed wood fibrous sheet material 
having a fire retardant additive therein. 

2. A board as claimed in Claim 1 in which 
the solid pressed wood fibrous sheet material 



has been formed from a slurry mixture of indi- 
vidual wood fibres and a fire retardant chemical 65 
through the use of heat and pressure. 

3. A board as claimed in Claim 1 or 2, which 
is in the form of a door, and in which the stiles 
and optionally also at least the top rail nave 
been formed of the plurality of layers of solid 70 
pressed wood fibrous sheet material. 

4. A solid board in the form of a fire door 
comprising: 

a rectangularly shaped piece " of core sheet 
material having a substantially uniform thick- 75 
ness and edges on all four sides thereof which 
are planar and perpendicular to the major 
planar surfaces of the core material, wood strips 
attached to at least the opposing edges of the 
core which are of a length equal to the longest 80 
length of the door, the total thickness of the 
strips being substantially the same as the thick- 
ness of the core material, the strips being con- 
stituted by a plurality of layers of sheet material 
of uniform thickness which are adhered to one 85 
another and to the edge of the core material 
in such a manner that the surfaces of the sheet 
material are oriented parallel to the edge sur- 
face of the core to which it is attached, the 
material having been formed from a slurry 90 
mixture of individual wood fibres and a fire 
retardant chemical through the use of heat 
and pressure, and facing sheet material attached 
to the major surfaces" of "the core material as 
extended by the wood strips, thereby to form 95 
continuous aesthetically pleasing surfaces on 
either side. 

5. A board as claimed in Claim 3 or Claim 

4 which additionally comprises at least one 
hinge attached in a mortise to one of the wood 100 
strips by the use of screws and a lock set lock 
front attached in a mortise by screws to the 
other of the at least two wood strips. 

6. A board as claimed in any of Claims 3 to 

5 in which the thickness of the core material 105 
and its composition, and the thickness of each 

of the top rail and wood stiles and the amount 
of fire retardant material therein are selected 
to have a fire rating of 45 minutes or more. 

7. A board as claimed in any preceding 110 
claim in which the fire retardant chemical is 

an aluminium compound accounting for in 
excess of 30% of the weight of the finished 
sheet material 

8. A board as claimed in any preceding 115 
claim in which the sheet material has a specific 
gravity in excess of 0.80. 

9. A board as claimed in any preceding 
claim in which the core consists essentially of 

a solid mineral material. j20 

10. A board in the form of a door substan- 
tially as herein described with reference to the 
accompanying drawings. 

11. A fire door construction in which a board 

as claimed in any preceding claim is mounted 125 
with one of the longest length wood strip edges 
hingedly attached to a door jamb, the jamb 
including a door stop positioned to be held 
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against at least one of the longest length edges 
when the door is dosed, the door stop having 
a thickness which is significantly thinner than 
the thickness of the at least one of the longest 
5 length edges taken in a direction away from its 
core edge. 
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